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(54) (57) 1. yCTPO«CTB0 flllH BYPEHHH 
CKBAKHH C OJJHOBPEMEHHOfl OECAHKOft, 
BKjncwAOTce 6yposy» Konomcy c aa*- 
peruieHHMM b ee MiacBett hzcth nopoAO- 
p a3pyma»mHM HKCTpyMeitTOK h paaMenen- 
ayTO KomxeirrpiWBO eft otfcaAHyw kojioh- 

Ry.OTnH^aiOemeeCH TCM, 
<TTO f c i*eji*H> noBhnneHHK XipOM3BO»H- 

TeJinMOCTH CypemtK nyTeM yBeJUweHHS 
cicopocth BMHoca mrcthu mnana aa 
c«t yMeHbmeiWH 9ohm pa3MWBa aaTpya- 
Horo npocTpancTBa o6can*oft icojiokbu. 
oecaaHa* KonoMHa BbmonHeHa c npo- 
peawo Bffonb ee o*pa3yioneft f a ycr- 



poftcTBO cna6*e.HO onopHbw CTaKaHOM, 
paaMen^KHWM k ohu, e htp h in o c BHeomeft 
cropOHU o6ca«Boft kojiohhm, KapetKoA 

c paSTOMlfclMH 3 jie Me KT 4HH h ynopoM, 

jiotkom, aaKpenneHHUM b BepxHeft 

jniaCTH napeTKK, M SaittHTBbtMM IinaHKaMH, 

npHKpenneHBUMH k HH*Hett qacTK Ka- 
peTKH c BHeameft h BHyrpeKHeft eropo- 
ttu oficaMKcft kojxomhu b necre npope- 

3H f IIPK 3T0M paSTKKMHfaie SJICMeHTbl 

KapeTKH paaMeqeRU b npopesK c B03~ 
HoxHOCTbto nepeMemcHHa h oGpaaosaimfi 
maim npH b s aHMOAeftc tb hm ynopa icaper- 
km c oaopHW cTaxaHOH, a sanpiTHue 
nnamcH ycraBOBneHW c BO3MO*H0CTb» 
repMeTMBaj^KH m&jra. 

2. ycTpoftcTBO no n.1, o t n"n- 
qa»meec« tgm, ito baoot 
npoAOJibKott npopesH o6caAHoft kojiohw* 
BbOtortHeHW nonepeuBMe HaApesw, pac- 
nojione»Bi4e no o6e ee ctopohm. 

3. YcTpoftcTBO no nn.1 h 2, o t- 
jiK^awmeeca TeM, ito pas- 

XKHHbte 3JieMeHT« BWnOJIBeHN B BHAe 
poJtHKOB . 



H3o6peTewne othochtch k ropMOMy 
aeny, a hmchmo k 6ypeHKw ckb**hh 
a noponax, nepexpuTbix caepxy tojt- 

U^ft PMXJIMX OTJIOXeHHft. 

Uejiwo MSoGpeTeHK* hbuhctcb hobw- 
oeHHe npoHSBOAHTenbHOCTK 6ypenWH 
nyTeM ysenH^emw ckopocth BUHoca 
vacTHu" nmaMa 3a ever yMeHbmeHHK 3Q- 
hw pasMbrea aaTpyfiHoro npocTpaHctBa 

o6caAHOM KOJlOHHhl. 

Ha *ht.1 h *«r.2 npeACTaBJieao 
ycTPOftcTBO b AByx npoexmuix, 06- 
ihhA bhai Ka *Hr.3 - paspea ycrrbe- 
boPi qacTM ycTpoftcTsa; na fcnr.4 - 
ce^eime A-A na *Hr-3; na *nr.5 - 
ceneHKe B-B Ha itair.4; K3 fair. 6 M 
*Hr.7 o6caflwaji xoJioHHa c npoAOAfcHoft 
npopeabo h nonepewhiMH Ha«peaaMH > 
BapnaHTM BbqionHemui. 

yCTpoftCTBO JUIH 6ypeaHH CKBBJKHH 

C OflHOBpeMeHHOft o6caflKoft COCTORT 

H9 CypOBOH JCOJIOHHH 1 ($Hr» 1 K 2) 

c aatcpeimfcHHiiiMH b ee nmueA MacTH 
aafioRHMM ABHraxejieM 2, nopoAopaapy-* 

fflaWCCHM MMCTpyMeHTOM 3 H UOHTpaTOpOM 

4. Ha GypoBbtt xoiiOHHe c tomoiumo 
xoMyTa 5 aaxpeaneHa o*taAHaH xojioh 4 - 
na 6 1 b KOTOpofl sunc/iHeHa npoAOJtb- 
Ha* npopeas 7 co CKOcaMH 8 b top- 
, uobux toctjix koaohhm* B xxpopesb 7 
BcraBTtaHa xaperxa 9 c paaraMHtam 
pojiHKaMK 10 ($Hr, 3-5) f BunoJineH- 
humh M3 aaxaneHHott CTaim o6paayK>- * 
bjkkm b oecajmoft kojiohhc menb 11 

AIlHHOtt t (*Hr-2). PaBXHMHHC pojihkh 

'fO aaxpeimeHM a xapeTKe 9 c tto*<ow>tQ 
noninH iihhxob 12 xa<«eioi5i t aamnmeHHux 
ot mnaMa c uomohdmo ymiOTHSKHft 13 
(*Hr.3 h 4). Ha BHemHett ^acTK xa- 
peTKK 9 BbinoxiHeH ynop 14, a x mm- 
neft ee *acTH saxpexuieHbi aanorrHwe 
ruiaHKH 15 « 16, nepexpHBawatHe mejib 
c BHenmeA h BHyTpeHHeft ctopoh 06- 
caAKoft xonomna. 3an^THb$e wiaHKH yc- 
faHOBJieHw c oGecneneHKeM repMerHs* * 
• ahh meJiH, jw* *ero noAnpyawHenbi 
oTiocirrejibHO Apyr APyra c noMomMO 
npy*HH 17, HaAeTbtx Ha nanww 18. 
jjjin HCKJUOMeHHH nonaAaHH* Mac-urn 
mnaMa no« pojihkh 10 xapeTxa 9 chbo- 
weHa yruioTHeHKHMH 19 h 20* B Bepx- 
Heft nacTH KapeTKH aaxpenneH hotox 
21 An* oTBoaa nuiaMa *epea c-reHxy 
oOcr^AHoft xonoHHbi. ynop 14 KacacTCH 
sepxKeft TopAOBoft ^acra onopHoro 
craKaHa 22, pacnonoaceHHoro Ha ycTte 



10 



15 



20 



25 



CKBaXKH. fln« CKHJIteHHH A^*opMaUHft 

oficaAHoft KonoHHW npH ee pacKpwTHH 
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h yweHMnemiii aahhw t weim (*nr»2) 
b oGcaAHott KoAOHHe noryT Obtfb Bbr 
nojiHeHM nonepetiHMe HanpeaM 23 
(fl«r«6), pacnojiomeHHwe baoa& npo- 
AQAbHott npopeaH 7 H CO«AHHCHK.We c 
Heft** 

BenHWHy pacxpUTH>i o6caA«OH ko- 
hohhw, T*e. ozHpHHy b meAH" (4«r.5) 
h ee AHMHy f (*nr.2) t onpeAeJimoT 
H3 CJieAyKiB^Kx ycjioBHft:. d f ■< b ■* b of 
NLG, r«e d^- MaKCHManbHvft AnaMeTp 
tiacTMA onaMa Aaincyineroca b Kanbue- 
boh ce^teHHH Hex^y oficaAKoft h fiypo- 
Boft KonoHHaMH, b^ - fflHpHHa iiejm p 
cooTBeTCTByioo^ii Hanany nnacTH^ecKKx 
Ae<bopMAAHft b 6ypoBoft KO JiOHHe f N - 
ycHJme na nepeMemeHHe xaperxH no 
o6caAHoft KonoHHe h G - oceaart Ka- 
rpysxa hb aaCoft. 3Ha<teHH* b 0 k N 
onpeAenHwr 3KcnepHMeHTaftbH0 . flnn 
storo npeABapMTeAbHo bwohpbiot oTpe- 
3ok TpyOH nymHoro AHaMerpa D t h 
AimHoft oxano 10 D h pa3pesajar Tpy6y 
baoa*, nanpHMftPt toeaeponaHHeM hjik 
c noMombio CBapotiHoro annapara, 

CTpeMHCb npH 3TOM nOJiyTOTb B03MOKHO 

tSonbwyw 'UHCTOTy noBfipxnocTH paspeaa. 
, no xpaHM paapeaa AenaxtT exocu 8 
)(<tnfr«2). KortCTpyKOHH K^perxH npe- 
30 AycMarpHBaeT yctaMoBKy B Hett pojm- 
kob co cMamem^eM ($Hr«5) TaxHH 06- 
pasoH, ito6« n.tlpKHa kx pwa Hecxonb- 
ko npeaumaAa MaxcHManbHo BosMOXHUft 
pasHep qacnm mnaMa. 

3aTeM noABQAHT xapeTKy k exocy 
S rpydu h % h&hocx yAapu no xaperxe 
hjih ee ynopy 14, sarqH«rr xapeTxy 
b cepeAKHy paspeaanHoro y^tacTxa. llprt 
3Tom onpeA^AWT AJWHy t pacxpuToft 
xcacTH TpyCw h oaeHHBawr ycHJine N 
Ka nepeMemeHHe xapetxH* Ecam nociie 
HSBfletteHHH xapefKH H3 xpytfbi mnpHHa 
npopeaK oCTanacb npexHeft («cxoAHoft), 
a ycumie N He npeB«cHJto nonycTHMoro 
3Ha*teHHn, to o6caAHy» xonoHHy Ae**, 
«a»T H3 AaHHoro cetceHWi Try6- E ^«« 
b Bbi6paHHOM OTpe3Ke Tpy6 aosmncjia 
ocraTOiHaH Ae*opMaUHH, to BMfiHpawr 
APyryw TpyCy c MeHtmett Tonmnnoft 
creHKK hjih OoAbmero AHaMeTpa. flo- 

nOJlHHTeJlbHOft BOSMOXHOCTbW HCKHKMHTb 

ocxaTOMHyw Ae4>opMaim» T P y6bi «bjihct 
ch nepHoAHMecxan nonepewan na^pea- 
Ka Tpy«w ynacTxaMH 23 baohb jthhhh 
ockobhoA npOAOJibHoft npopean 7 
<*Hr.6) hjiw aawena MeTaJinHtiecxoft 
TpyOM Ha HeMeTajiAH^ecxyio, HanpHMep 
nonrtSTHJieHOByw. YKaaaHHue MeponpHH- 
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THH n03BOn*WT OnKOBpeweHKO CMHSKTb 

h ycKJme an* npoflBH»eHH« icapeTicw no 
T py6e. flnMHy aamMTHbix rmanoK 15 h 
1ft BuOHpawr paanoA noJioBHHe ajihhu 
nenH, T.e. P/2. 

ycTpoAcTBo ajth oypenwi CKBaXHM 
c oAHOBpeMeHHofl o6cbakoh coowpaioT 
h pa6oTe»T c hhm cjicflywi^KM o6pa30M. 

IlepeA MauajiOM GypOHHfl saroTBBJiH- 
B a»T o6c*AHy» KoAOHKy pac*eTHoft 
nJiHHH, aoctbtohhok A*h nepeicpbrrfw 
BceA MomBOCTH pbtxwx oTJioaceimft, h 
BbinortK*toT b Heft irpoflOJiiHyio npopeab 
7 co cKocaMH 8, yKasaHHbw cnoco6ow, 
a ec/m HeooxoAUMo, AonoJiMHTejitHwe 
nonepa^Kwe HaApe3« 23 (*kt-2, 6) - 
3aKpenJiflKvr Ma ©ypoBOft xonoHHe aa~ 
(SoftHuft rnflPOABHraTenb 2 (nanpHKep, 
typ<5o6yp>, nopoAopaspymaiomHfl HKcTpy- 
m6Ht 3, ueHTpaTop 4 h o6caAHyw kg- 
noKHy 6 c noMomwo xoMyxa.S. npn 

3TOM nOpOAOPa3Pyma»0!m€ft HKCTpyMeKT 

AOJCkbh (b a&hhom sapwaHTe npwMeKe- 
HHfC ycTPQftcTBa) cbo6oaho npoxOAHTi, 
e o6caAKoft KOJIOHMC H BMCTynaTb H3 
Hee Ha nefcotopyw BejiOTKwy. 

flanee saKpeiuiRioT K mcraeft uacTH 
KapencK 9 ynnoTHCMKe 20 h samKTHbte 
rmawcH 15 h 16, noAnpyaHHeHBue m 
coeOTBeMKwe Me«Ay co6oft c HOMOmbH) 
najibues 18. 

noABOffirT KapeTKy 9 k o6caAHoft 
kojxohho co CTOpoKbi nopOAopaapyma^o- 
mero HMcrpyMeKTa 3 h 5a6KBaioT ee 
Bna^ane b ckoc 8, 0. aaw* b npopeB* 
Tpy6w ynopoM 14 Hapy*y AO Tex nop, 
noxa jcobum sainHTHWX itnaHOfc flOtoyT 
AO raocKero oOpeaa oOcaAHoft kojiohhu, 
BypoBo* cnapHA BMBewKoaroT b Bep- 
THKauibHOM nojio»eium rba Towoft Cy- 
peHHH, noABOAOT noA Hero onopKbift 
craKaH 22 <*Hr.1-3), BcxaB/wwr b 
B epxR**> nacTb KapeTKM 9 ynnoTMeHHe 
19, TaM *e saKpeiuunoT noroK 21 h 
npHCTynaiOT k oypemuo- 

flnfl 3-roro b nortOCTb Oyposoft ko- 
noMfiM noAa»T noA HanopoM paoo^iyw 
xhakoct*, KOTopaa, npoftAa nepea 
rMApoABHraTejib 2 % rtpusoAHT bo apa- 
meime nopoAopaspyraaioqpift KwcTpyweHT. 

Ilocnc onycxaHH* cwapHAa Ha aa6oft 
HawnaeTca yrjry6ica ckbcUkhhu b puxjioh 
Tonme. P&aKTHBHNH momght ot i-hapo- 
AP!«raTejwi oocnpMKHMaeTca na^Toft 
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cranKa nepea oepxHroio MacTb kojiohhw 
GypmrSHWJC rpyO. B nastanbHurt momcht 
yrjiy6KH CHapRAa oTpa6oTaHHa« 
^octij co nuiaMOM Fiaru-iBaeTCH ns-noA 
oOcaAHoA KOJiOHiiu. Ha/ibHelhaoe sar^y6- 
neHMe cnapHAa itpohcxoaht sa cseT 
pasHbisa pbncnott TonMiw h paspymeHM^ 
ee nopoAOpa3pyinajoaWM HHCTpyMe htom - 
np H 9tom ynop 14 KapeTKK conpHKa- 

CBtnOH C TOPUOBOHonOBepXHOCTbW CTa-* 

nana 22 (4Mr.3) t KapeT^a 9 c aamiiT- 
humh nna KK3MH 15 H 1 6 yAepxHBaeTC* 
Ha ypoBBe yc-rba CKBawnnw, Pojti*kh 
iO xapeTKH KaMMHawT KBTMTbCH no 
nnocxocTHM npopesH 7 o6caAHoft ko- 
noHHti, o6pa3yfl b neft Cerymyw mejib, 
KoTopaa nepeMewaeTC* no o6ca«Hofl 

KOAOHRe CHH3y BBCpx, OCTaBaHCb npH 
3TOM Ha ypOBHe yCTbH CKBaaCHHM » 

npOMbIB OH Uait WAKOCTb CO EJiaMOM 

nocrynaeT b KOJibuesoe npocTpaHCTSo 
MewAy oocaAHOft h CypvuibHoA KOJioHHa- 
mh, no a hhm ae r c k ao ypoBHrt xapeTKH 
9 k MBAKBaeTCH Kapy^cy ^epes oTKpw- 
Tyw qaCTb 11 no norxy 21 • 3a- 

nsHTHbie fuiafuc* 15 h 16 npe aot b paraawT 
nonaAanne u aaiwiKKWBaKHe qacTHU 
outaMa B nacTb mejiH 11, pacnono*eH- 
Hyw ltixro xapeTKH 9 f «ito odecneqKBa- 
eT CMbixaHHe mejm noA AeftcTBKeM chh 
ynpyrocru o6caA**oft kojiohkn. 

B cbow onepeAfc caJibHKKosoe ynuoT- 
He Hue 19 b sepxHeA sacTK KapeTKH 9 
npeAOTBpamaeT nonaAaHHe k aaxAMKM 4- 
bb»mc ^bctm^ vmsMa Mexny vomuzaMH 
10 h nnocKOCTHMK pa3peaa 7 o6caA- 

HOfi KOJIOHKbU 

1C MOMeHTy saBepweiiHa nepeKpwTwa 
Bceft TOJimw pwxnbix oT/io«e«Hft xapeT- 
K a 9 BbixoAHT vepea aepxKHH ckoc 8 
o6caAHofl Tpy<5w. Ha 3tom eypevme Bpe- 
KeHHo npexpaciawT. KapeTKy 9 c hot- 
kom 21, saiHHTHMMH njianKartw 15 H 16, 
a Tax*e xoMyr 5 CHMMaioT. ZlajTbHeft- 
mee Oypenne aeAyT b ycTowMKBMX no- 
poAax Cea noAi>eMa Oypoeoft kojiohhm, 
HapajuKBaa ee no Mepe h6o6xoakmocth. 
B stom cny*tae npoMbtsoMHan «HAKocTb 
co mnanoM nonHUMaeTca c 3a6o5? BBepx 
no o6caAHOft kojiohhc h H3JinBaeTca, 
Kax o6biHHO, ^epes nepxKee ee ceueHKe, 
pacnonorcewHoa HecKO/ibxo ai>uiie ypoBHH 
noBcpxKoCTH rpyHTa. 
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(54) (57) 1. A DEVICE FOR DRILLING 
BOREHOLES WITH SIMULTANEOUS 
CASING OF THE BOREHOLE, 
including a drill string with a rock-cutting 
tool attached to its lower portion and a 
casing disposed concentrically thereto, 
distinguished by the fact that, with the 
aim of improving the drilling productivity 
by increasing the rate at which cuttings 
are lifted as a result of reducing the 
washout zone of the casing string — 
borehole annulus, the casing is 
implemented with a slot along its 
generatrix, and 



the device is provided with a bearing cup 
disposed concentrically on the outside of 
the casing, a carriage with releasing 
elements and a stop, a chute attached to 
the upper portion of the carriage, and 
guard strips secured to the lower portion 
of the carriage on the outside and inside 
of the casing at the location of the slot, 
where the releasing elements of the 
carriage are disposed in the slot so that 
they can move and form a slit when the 
stop of the carriage engages the bearing 
cup, and the guard strips are placed so 
that the slit can be made leaktight. 

2. A device as in Claim 1, 
distinguished by the fact that transverse 
notches are made on both sides along the 
longitudinal slot in the casing. 

3. A device as in Claims 1 and 2, 
distinguished by the fact that the 
releasing elements are implemented as 
rollers. 
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The invention relates to mining, and specifically to drilling boreholes in rocks overlaid 
by sections of loose deposits. 

The aim of the invention is to improve the productivity of drilling by increasing the 
rate at which cuttings are lifted, as a result of reducing the washout zone of the casing 
string — borehole annulus. 

Fig. 1 and Fig. 2 show a general view of the device in two projections; Fig. 3 shows a 
cutaway view of the wellhead portion of the device; Fig. 4 shows the A— A section in Fig. 3; 
Fig. 5 shows the B— B section in Fig. 4; Fig. 6 and Fig. 7 show the casing with longitudinal 
slot and transverse notches, different embodiments. 

The device for drilling boreholes with simultaneous casing of the borehole consists of 
drill string 1 (Figs. 1 and 2) with downhole motor 2, rock-cutting tool 3, and centralizer 4 
attached to its lower portion. Casing 6, in which longitudinal slot 7 is made with bevels 8 at 
the end face portions of the string, is secured in the drill string using clamp 5. Carriage 9 is 
inserted in slot 7 with releasing rollers 10 (Figs. 3-5), made from hardened steel and forming 
slit 1 1 of length / in the casing (Fig. 2). The releasing rollers 10 are secured in carriage 9 using 
rolling bearings 12, protected from the cuttings by means of seals 13 (Figs. 3 and 4). Stop 14 
is implemented in the upper portion of carriage 9, and attached to its lower portion are guard 
strips 15 and 16, overlapping the slit on the inside and outside of the casing. The guard strips 
are placed to ensure leaktightness of the slit, for which they are spring-loaded against each 
other using springs 17, slipped on fingers 18. To keep cuttings from getting under rollers 10, 
carriage 9 is provided with seals 19 and 20. In the upper portion of the carriage, chute 21 is 
attached to remove cuttings through the casing wall. Stop 14 is in contact with the upper end 
face portion of bearing cup 22, disposed at the mouth of the borehole. To reduce deformation 
of the casing when it is split 
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and to reduce the length / of the slit (Fig. 2), transverse notches 23 may be made in the casing 
(Fig. 6), disposed along the longitudinal slot 7 and joined to it. 

The size of the split in the casing, i.e., the width b of the slit (Fig. 5) and its length / 
(Fig. 2), are determined from the following conditions: di < b < bo, NLG, where di is the 
maximum particle diameter in the cuttings moving in the annular cross section between the 
casing and the drill string, bo is the width of the slit, corresponding to the onset of plastic 
strains in the drill string, N is the force for moving the carriage along the casing, and G is the 
axial load on the bottom of the borehole. The values of bo and N are determined 
experimentally. To do this, a segment of pipe of outer diameter D and length of about 10D is 
first selected, and then the pipe is cut lengthwise, for example, by milling or by using welding 
equipment, trying in this case to achieve the cleanest possible surface for the cut. Bevels 8 are 
made along the edges of the cut (Fig. 2). The design of the carriage calls for placing rollers on 
it with an offset (Fig. 5) such that the width of the line of rollers is somewhat greater than the 
largest possible particle size of the cuttings. 

Then the carriage is brought into contact with bevel 8 of the pipe and, by tapping on 
the carriage or its stop 14, the carriage is driven to the middle of the cut portion. In this case, 
the length / of the split portion of the pipe is determined and the force N for moving the 
carriage is estimated. If after the carriage is removed from the pipe, the width of the slot 
remains as before (the original width) and the force N does not exceed the permissible value, 
then the casing is made from this section of the pipe. If residual strain appears in the selected 
segment of pipe, then another pipe is selected with a smaller wall thickness or larger diameter. 
A further option to eliminate residual strain of the pipe is periodic transverse notching of the 
pipe in sections 23 along the length of the main longitudinal slot 7 (Fig. 6) or replacing the 
metal pipe by a nonmetal pipe, such as polyethylene. The indicated measures 
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make it possible to simultaneously also reduce the force for moving the carriage along the 
pipe. The length of the guard strips 15 and 16 is selected to be equal to half the length of the 
slit, i.e., 7/2. 

The device for drilling boreholes with simultaneous casing of the borehole is 
assembled and operated as follows. 

Before drilling begins, a casing is prepared of the calculated length, sufficient to 
overlap the entire thickness of the loose deposits, and a longitudinal slot 7 with bevels 8 is 
made therein by the aforementioned method, and if needed additional transverse notches 23 
are made (Figs. 2, 6). Hydraulic downhole motor 2 (for example, a turbodrill), rock-cutting 
tool 3, centralizer 4, and casing 6 are secured on the drill string, casing 6 by means of clamp 5. 
In this case, the rock-cutting tool must (in this embodiment of the use of the device) freely 
pass through the casing and project out of it by some distance. 

Then seal 20 and guard strips 15 and 16, spring-loaded and interconnected by 
fingers 18, are secured to the lower portion of carriage 9. 

Carriage 9 is brought in contact with the casing on the rock-cutting tool 3 side, and 
first of all it is driven into bevel 8, and then into the slot in the pipe with stop 14 outward until 
the ends of the guard strips reach the lower cut in the casing. 

The drilling equipment is suspended in a vertical position above the drilling point, 
bearing cup 22 is brought under it (Figs. 1-3), seal 19 is inserted into the upper portion of 
carriage 9, chute 21 is secured thereto, and drilling begins. 

For this, the cavity of the drill string is supplied with working fluid under pressure, 
which, by passing through hydraulic motor 2, results in rotation of the rock-cutting tool. 

After the equipment is lowered to the bottom of the borehole, deepening of the 
borehole begins in the loose section. The reactive moment from the hydraulic motor is 
absorbed by the mast 
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unit through the upper portion of the drill pipe string. At the initial moment that the equipment 
goes deeper, the spent fluid with cuttings is poured out from under the casing. Further 
lowering of the equipment occurs as a result of washout of the loose section and its fracture 
by the rock-cutting tool. Here stop 14 of the carriage makes contact with the end face surface 
of cup 22 (Fig. 3), carriage 9 with guard strips 15 and 16 is held at the level of the mouth of 
the borehole. Rollers 10 of the carriage begin to roll along the surfaces of slot 7 of the casing, 
forming therein a traveling slit, which moves along the casing from the bottom up, in this case 
stopping at the level of the mouth of the borehole. 

The washing fluid with cuttings enters the annular space between the casing and the 
drill string, is lifted to the level of carriage 9, and is poured out through the open portion of 
slit 1 1 along chute 21. Guard strips 15 and 16 prevent the cuttings from entering and getting 
wedged in the portion of slit 1 1 located below carriage 9, which ensures healing of the slit 
under the action of the elasticity forces of the casing. 

In turn, gland seal 19 in the upper portion of carriage 9 prevents the cuttings from 
entering and getting wedged between rollers 10 and the surfaces of cut 7 in the casing. 

At the moment when overlap of the entire section of loose deposits is complete, 
carriage 9 emerges through upper bevel 8 of the casing. At this point, drilling temporarily 
stops. Carriage 9 with chute 21, guard strips 15 and 16, and also clamp 5 are removed. 
Further drilling is carried out in stable rocks without lifting the drill string, adding to it as 
needed. In this case, the washing fluid with cuttings is lifted from the bottom upward along 
the casing and as usual is poured out through its upper section, located somewhat above 
surface level. 
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